PELLICLE, PRODUCING METHOD THEREOF AND ADHESIVE 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a pellicle, a 
producing method thereof and an adhesive, and more 
particularly, to a pellicle used for a purpose of preventing 
dusts from attaching to a mask or a reticle (hereinafer 
referred simply to as mask or the like) used in the 
photolithography step in a process for producing an 
integrated circuit, to a process for producing a pellicle, 
and to an adhesive for pellicles. 

2. Description of the Related Art 

Based on the demand for rendering the line widths of 
integrated circuits finer, there is a request of using 
exposure light sources having extremely short wavelengths. 
When ultraviolet rays having such short wavelengths are used, 
the conventional pellicle films, such as cellulose, have 
severe degradation, and only insufficient durability is 
attained. Therefore, in recent years, pellicle films made 
of fluorine-containing polymers are used. However, 
practical adhesive strength was not attained using 
epoxy-based adhesives conventionally used for adhering 



pellicle films on pellicle frames due to the excellent 
detachabilit ies of the fluorine-containing polymers. 
Moreover, epoxy-based adhesives have only insufficient 
light resistance to the ultraviolet rays having short 
wavelengths . 

In order to solve such problems about the adhesives 
for pellicle films made of f luorine - containing polymers, 
a pellicle comprising a pellicle film made of a 
O fluorine-containing organic substance adhered to a pellicle 

o 

Hi frame with an adhesive made of the same fluorine-containing 

m 

organic substance has also been proposed (Japanese Patent 

U 
iff 

Application Laid-open No. 6-67409). However, if such a 
i=l t conventional adhesive is used, three-hour air-drying is 

Vi required after the application of a solution comprising a 

o 

fluorine-containing organic substance dissolved in an 
solvent to a frame, and additionally, when a film and an 
adhesive are adhered together, it is necessary to heat them 
to a temperature of 100°C or higher. For this reason, the 
adhering process takes time and effort. Furthermore, since 
heat is applied, there is a problem that members, such as 
a frame, are distorted. 

SUMMARY OF THE INVENTION 
Therefore, a main object of the present invention is 
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to provide an adhesive that has a sufficient light resistance 
to ultraviolet rays of short wavelengths , requires no 
heating at the time of adhering and exhibits a sufficient 
adhesive strength, a pellicle comprising an adhesive layer 
in which such an adhesive is used, and a process for producing 
such a pellicle. 

According to a first aspect of the present invention, 
there is provided an adhesive comprising a fluorine- 
containing polymer and an ultraviolet - curing fluorine- 
containing monomer. 

Further, according to a second aspect of the present 
invention, there is provided a pellicle comprising a 
pellicle film and a pellicle frame for supporting the 
pellicle film wherein the pellicle film is adhered to the 
pellicle frame through an adhesive layer comprising a 
fluorine-containing polymer and a substance resulting from 
curing of an ultraviolet - curing fluorine-containing 
monomer . 

Still, furthermore, according to a third aspect of the 
present invention, there is provided a producing method of 
a pellicle including a pellicle film and a pellicle frame 



for supporting the pellicle film, comprising a step of 
adhering the pellicle film to the pellicle frame through 
an adhesive comprising a fluorine-containing polymer and 
an ultraviolet-curing fluorine-containing monomer. 

The use of an adhesive containing an ultraviolet- 
curing fluorine-containing monomer as an adhesive for 
adhering a pellicle film to a pellicle frame makes it 
possible to adhere the pellicle film to the pellicle frame 
O by polymerization-curing the fluorine-containing adhesive 

i** through ultraviolet irradiation. Therefore, it can 

m 

!ij simplify the process and can eliminate the necessity of 

Oi 

heating at the time of adhering, and as a result, it makes 
hj it possible to effectively prevent a pellicle film from being 

ru 

Si damaged. Moreover, since not only an ultraviolet -curing 

□ 

M= fluorine-containing monomer but also a fluorine-containing 

polymer is contained in the adhesive, the adhesive strength 
of the adhesive can be further improved. Furthermore, since 
a fluorine-containing polymer and a substance resulting 
from the curing of an ultraviolet - curing fluorine- 
containing monomer are contained as an adhesive layer for 
adhering a pellicle film to a pellicle frame, it has a light 
resistance to the ultraviolet rays of short wavelengths. 

It is desirable that the pellicle film adhered with 
the above-mentioned adhesive comprises a fluorine- 
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containing polymer. If the above-mentioned adhesive 
containing a fluorine-containing polymer and an 
ultraviolet - curing fluorine-containing monomer is used for 
adhering a pellicle film comprising a fluorine-containing 
polymer to a pellicle frame, it becomes possible to improve 
the adhesiveness of the pellicle film comprising a 
fluorine-containing polymer. 

It is desirable that the fluorine-containing polymer 

O contained in the adhesive is a copolymer comprising 

S 

lw structural units represented by the following formulas (4) , 

Jf (5) , and (6) . 

f -C 2 F 4 - ...(4) 

ry -c 3 h 6 - ...(5) 

ru 

SJ -C 2 H 2 F 2 - ...(6) 

Q 

-M= The desirable molecular weight of the fluorine- 

containing polymer used for the adhesive is a molecular 
weight such that a limiting viscosity [ri] is 0.20 to 0.80 
(dl/g). Here, with respect to the measurement conditions 
of the limiting viscosity [r|], the solvent is THF and the 
temperature is 30°C. If the limiting viscosity [r\] is too 
high (that is, if the molecular weight is too great), when 
the film is adhered, the spreadabili ty of the adhesive on 
a frame becomes poor and it becomes difficult to adhere a 
film with good appearance. On the contrary, if the limiting 
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w 



viscosity is too low (that is, the molecular weight is too 
small) , the strength of the adhesive after curing becomes 
poor and the adhesive layer is distorted by the tension of 
the film. 

More preferably, this copolymer is a fluorine polymer 
represented by the following formula (7) wherein each of 
a, b and c is a positive integer and, still more preferably, 
it is 1, 1-dif luoroethylene • teluoroethylene • propylene 
O copolymer, where [ r\ ] =0 . 30 - 0 . 45 (dl/g). 

[U -(C 2 F 4 ) a -(C 3 H 6 ) b -<C 2 H 2 F 2 ) c - ...(7) 

It is desirable that the ultraviolet - curing 
fluorine-containing monomer preferably contained in the 
adhesive used for adhering a pellicle film to a pellicle 
frame is preferably a (meta) acrylic ester of a 
fluorine-containing monomer or a fluorine - containing 
monomer having a hydroxyl group. At least one kind of 
monomer selected from the group consisting of general 
formulas (1), (2) and (3) presented below can be suitably 
used, in the formulas, R 1 and R 4 each independently 
representing hydrogen or a methyl group, R 2 and R 3 each 
independently representing hydrogen or a hydroxyl group, 
Rf being a f luorine - containing group, and 1, m and n each 
being an integer. 



6 



C H 2 =C- CO*- (C R 2 H)i — R f 
I 

R 1 



■(1) 



CH ! =C-CO ! -(CR ! H) m -Rf-(CR ! H)„-COrC = CH ! 

I I 

R' R 4 -(2) 



CH 2 =C-CO z -(CR 2 H) m -CH-(CR 3 H) n -Rf -(3) 

I I 
K R< 0 2 C-CR 4 =CH 2 

The desirable ratio between the fluorine-containing 
JJf polymer and the ultraviolet - curing fluorine- containing 

monomer contained in an adhesive is fluorine-containing 

u 

Pj polymer : ultraviolet - curing fluorine - containing monomer 

sa = 1 : 0.25 to 0.5 (weight ratio) in the case of monoacrylate 

O 

M= fluorine-containing monomer represented by general formula 
(2); and fluorine- containing polymer : ultraviolet -curing 
fluorine-containing monomer =1 : 0.25 to 3 (weight ratio) 
in the case of diacrylate fluorine-containing monomer 
represented by general formula ( 3 ) or ( 4 ) . If there are too 
much fluorine-containing monomer, the adhesive strength 
will become low. Conversely, if there is a too small amount 
of fluorine-containing monomer, when the film is adhered, 
the spreadability of the adhesive on a flame becomes poor 
and it becomes difficult to adhere a film with good 
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appearance . 

In the ultraviolet-curing fluorine-containing 
monomer represented by general formula (1) (in the formula, 
R 1 is hydrogen or a methyl group, R 2 is hydrogen or a hydroxyl 
group, Rf is a fluorine-containing group, and 1 is an 
integer) presented below among the ultraviolet - curing 
fluorine-containing monomers preferably contained in the 
adhesive layer used for adhering a pellicle film to a 
pellicle frame, 1 is preferably an integer of 1 to 8 . The 
fluorine-containing group Rf may preferably be -(CF 2 )CF 3 , 
-(CF 2 ) 7 CF 3 , -(CF 2 ) 3 CF 3 , - (CF 2 ) 2 CF(CF 3 ) 2 , -(CF 3 ) 2 , -(CF 2 ) 3 CF 2 H, 
-(CF 2 ) 9 CF 3 , - (CF 2 ) 8 CF(CF 3 ) 2 or the like. 

CHz=C — CO2— (CR 2 H)i— R f -(1) 
I 

R 1 

The ultraviolet -curing fluorine- containing monomer 
represented by general formula (1) is specifically 
exemplified by the following fluorine-containing monomers. 

CH2=CH-C0 2 -CH 2 -CH-CH 2 (CF 2 )3CF3 
I 

O H 
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CH 2 =C-C0 2 -CH 2 -CH 2 (CF 2 )tCF3 

I 

C Ha 



CH 2 =C-C0 2 -CH 2 -CH 2 (CF 2 ) 3 CF 3 
I 

C H 3 



C F 3 

/ 

CH-CH 2 (CF 2 ) 2 

I \ 
OH C F 3 



£ C F 3 

m / 
'Z C H 2 = C - C 0 2 - C H 

o i \ 

N= C H 3 c F ^ 



CH 2 =C-C0 2 -CH 2 -(CF 2 ) 3 CF 2 H 
I 

C H 3 



CH 2 = CH-C0 2 -CH 2 -CH 2 - (CF 2 ) 9 CF 3 



C F 3 

/ 

CH 2 =CH-C0 2 -CH 2 -CH 2 (CF 2 ) 8 CF 

\ 

C F 3 

9 



C H 2 = C - CO! 

I 

C H 3 



CH 2 = CH-C0 2 -CH 2 (CF 2 ) 4 CH 2 OH 



CH 2 =CH-C0 2 -CH 2 -CF-0(CF 2 ) 4 CF 3 
I 

C F 3 



CH 2 = CH-C0 2 -(CH 2 ) 6 - (CF 2 ) 5 CF 3 



CH 2 =CH-C0 2 -CH 2 -CF-0-CF 2 -CF-0-(CF 2 ) 4 CF 3 
I I 
CF, C F 3 



CH 2 = CH-C0 2 -CH 2 - (CF 2 ) 5 CF 2 H 



CH 2 = CH- C0 2 - ( CH 2 ) 6 ( CF 2 ) 3 CF 3 



OH CF, 
1 / 
CH 2 =CH-C0 2 -CH 2 -CH-CH 2 (CF 2 )«CF 

\ 

C F 3 

In the ul t raviole t - cur ing f luo r i ne - c on t a in i n g 
monomer represented by general formula (2) (in the formula, 
R 1 and R 4 each independently representing hydrogen or a 
methyl group, R 2 and R 3 each independently representing 
hydrogen or a hydroxyl group, Rf being a fluorine - containing 

10 
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group, and m and n each being an integer) presented below 
among the ultraviolet - curing fluorine-containing monomers 
preferably contained in the adhesive layer used for adhering 
a pellicle film to a pellicle frame, m is preferably an 
integer of 1 to 8 and n is preferably an integer of 1 to 
8. The fluorine-containing group Rf may preferably be 
-CF 2 -, -(CF 2 ) 2 -, -<CF 2 ) 4 -, -(CF 2 ) 6 -, -(CF 2 ) 8 -, -CFCF 3 -, 
- (CF 2 ) 2 CFCF 3 - , - (CF 2 ) 4 CFCF 3 - , - ( CF 2 ) 6 CFCF 3 - or the like. 



CH ! =C-COr(CR ! H) m -Rf-(CR ! H)n-COrC=CH ! 

I I 

R' R 4 -(2) 



The ultraviolet -curing f luorine - containing monomer 



fy represented by general formula (2) is specifically 

ru 

SJ. exemplified by the following fluorine - containing monomers. 

Q 

M= CH 2 = CH-C0 2 -CH 2 - (CF 2 ) 2 -CH 2 -C0 2 -CH = CH 2 



CH 2 =CH-C0 2 -CH 2 - (CF 2 ) 4 -CH 2 -C0 2 -CH = CH 2 



CH 2 = CH-C0 2 -CH 2 - (CF 2 ) 6 -CH 2 -C0 2 -CH = CH 2 



CH 2 = CH-C0 2 -CH 2 - (CF 2 ) 8 -CH 2 -C0 2 -CH = CH 2 



CH 2 = CH-C0 2 - (CH 2 ) n - (CF 2 ) 4 - (CH 2 ) ra -C0 2 -CH = CH 2 

(n and m are respectively 1 to 3) 
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CH 2 = C(CH 3 ) -C0 2 - (CH 2 ) n - (CF 2 ) 4 - ( CH 2 ) m - C0 2 - CH=CH 2 

(n and m are respectively 1 to 3 ) 

CH 2 = C(CH 3 ) -C0 2 - (CH 2 ) n - (CF 2 ) 4 - (CH 2 ) ra -C0 2 -C(CH 3 )=CH 2 
(n and m are respectively 1 to 3 ) 

CH 2 = CH-C0 2 -CH(OH) - (CF 2 ) 4 - ( CH ) n - C0 2 - CH = CH 2 

O (n is 1 to 3) 

p 

[U In the ultraviolet - curing f luor i ne - c o n t a in in g 

monomer represented by general formula (3) (in the formula, 
R and R each independently representing hydrogen or a 

m methyl group, R 2 and R 3 each independently representing 

%i hydrogen or a hydroxyl group, Rf being a fluorine-containing 

O 

%A group, and m and n each being an integer) presented below 

among the ultraviolet - curing fluorine-containing monomers 
preferably contained in the adhesive layer used for adhering 
a pellicle film to a pellicle frame, m is preferably an 
integer of 1 to 8 and n is preferably an integer of 1 to 
8. The fluorine-containing group Rf may preferably be 
-(CF 2 )CF 3 , -(CF 2 ) 7 CF 3 , -(CF 2 ) 3 CF 3 , - ( CF 2 ) 2 CF ( CF 3 ) 2 , -(CF 3 ) 2 , 
-(CF 2 ) 3 CF 2 H, -(CF 2 ) 9 CF 3 , - ( CF 2 ) 8 CF ( CF 3 ) 2 or the like. 
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CH 2 =C-CO z -(CR 2 H)m-CH-(CR 3 H)n-Rf -(3) 

I I 

Ri O z C-CR 4 =CH 2 

The ultraviolet -curing fluorine-containing monomer 

represented by general formula (3) is specifically 

exemplified by the following fluorine -containing monomers. 

CH 2 =CH-C0 2 -(CH 2 )-CH-(CH 2 )-(CF 2 ) 3 CF 3 
I 

0 2 C — CH = CH 2 



CH 2 =CH-C0 2 -(CH 2 )-CH-(CH 2 )-(CF 2 ) 5 CF 3 
I 

O z C - C H = C H 2 



CH 2 =CH-C0 2 -(CH 2 )-CH-(CH 2 )-(CF 2 ) 7 CF 3 
I 

0 2 C — CH = CH 2 



CH 2 =CH-C0 2 -(CH 2 )n-CH-(CH 2 ) m -(CF 2 ) 3 CF 3 
I 

0 2 C — CH = CH 2 

(n and m are respectively 1 to 3) 



CH 2 =CH-C0 2 -(CH 2 ) n -CH-(CH 2 ) m -(CF 2 ) 3 CF 3 
I 

0 2 C - C (C Hi) = C H 2 

(n and m are respectively 1 to 3) 

In the adhesive used for adhering a pellicle film to 

a pellicle frame, a photoinitiator or a sensitizer can be 
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used together with the aforementioned fluorine-containing 
polymer and ultraviolet -curing fluorine-containing monomer. 
The use of these agents makes the polymerization-curing 
caused by ultraviolet rays proceed rapidly and also 
increases the degree of polymerization so that it can improve 
the adhesive strength. 

As the photoinitiator , 2, 2 -diethoxyacetophenone , 
Darocur 1173 (manufactured by Ciba Specialty Chemicals 
K.K.), Irgacure 369 (manufactured by Ciba Specialty 
Chemicals K.K.), Irgacure 819 (manufactured by Ciba 
Specialty Chemicals K.K.), Irgacure 1700 (manufactured by 
Ciba Specialty Chemicals K.K. ) , Irgacure 1850 (manufactured 
by Ciba Specialty Chemicals K.K.) and Irgacure 184 
(manufactured by Ciba Specialty Chemicals K.K.) are 
preferably used. 
(Preparation of adhesive) 

As the sensitizer, benzoin, benzoin ethyl ether and 
benzoin isopropyl ether can be used suitably. 
(Pellicle film) 

Preferably, a pellicle film used for a pellicle is that 
comprising a fluorine-containing polymer, and, is 
specifically exemplified by a fluorine polymer manufactured 
by Asahi Glass Company (trade name : CYTOP ) , a fluorine 
polymer manufactured by E . I. du Pont de Nemours and Company 
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(trade name : Teflon AF ) , etc. 

The production of the pellicle film comprising a 
fluorine-containing polymer can be carried out by 
dissolving the above-mentioned fluorine-containing polymer 
using a fluorine-containing solvent, especially a perfluoro 
organic solvent such as perfluoro (2 - butylt etrahydrof ur an ) , 
perfluoro (2 -propyltetrahydropyran ) , perf luorohydrof uran 
and perf luorooctane , so that the concentration of the 
polymer becomes 0 . 1 to 20% by weight, especially 0 . 3 to 10% 
by weight, and then coating the solution by a known cast 
film formation method such as the spin coat method and the 
knife coat method. It is generally recommended to cast a 
resin solution on a surface of a smooth substrate such as 
a glass plate to form a thin film and then dry it by means 
of hot air or infrared irradiation to remove the residual 
solvent . The thickness of the thin film formed can be easily 
changed by changing the viscosity of the solution, the 
rotating speed of the substrate, etc. It is generally 
recommended to set the thickness of a thin film so that the 
permeability to the wavelength of the light source used 
within the range of from 0.05 to 10 \xm becomes high. 

Moreover, a pellicle film comprising a thin film made 
of a conventionally known pellicle film material such as 
nitrocellulose and an antiref lection layer made of a 
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fluorine-containing polymer laminated on the thin film can 
also be used suitably as well as the pellicle film made of 
a fluorine-containing polymer. 

Also in this case, even if the part coming into contact 
with an adhesive is the antiref lection layer made of the 
fluorine-containing polymer, the above-mentioned adhesive 
containing a fluorine-containing polymer and an 
ultraviolet-curing fluorine-containing monomer shows an 
excellent adhesiveness and it is possible to obtain an effect 
the same as in the case of adhering a pellicle film made 
of a fluorine-containing polymer. 
(Pellicle frame) 

All the known pellicle frames can be used as a pellicle 
frame, and that made of metals such as aluminum, aluminum 
alloy and stainless steel, that made of synthetic resin and 
that made of ceramic can be preferably used. 

Moreover, adhering a pellicle film to one side of the 
pellicle frame through the aforementioned adhesive and 
applying an adhesive or sticking a double-sided tape to the 
other side make the pellicle of the present invention 
possible to be attached onto a mask or the like. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
(First Example) 
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(Preparation of a pellicle film) 

A 6-wt% solution was prepared by dissolving a 
completely fluorinated fluorine-containing resin, CYTOP 
(trade name, manufactured by Asahi Glass Company) in a 
fluorine-containing solvent, IL-263 

( perf luorotrialkylamine (chemical formula : C n F 2n+1 ) 3 N) 
(manufactured by Tokuyama Corp. trade name) and then a thin 
film of 0.8 [im in thickness was formed using a spin coat 
O method. 

ry (Preparation of adhesive) 

art 

z£ In 1, l-dif luoroethylene • tetraf luoroethylene 

m 

propylene copolymer (manufactured by Asahi Glass Company) 
hi (limiting viscosity : = 0.30 to 0.45 (dl/g)), butyl 

%j acetate and 2 - ( perf luorooctyl ) ethyl acrylate (R-1820 : 

O 

M manufactured by Daikin Fine Chemical Laboratory, trade 

name) were added and dissolved. Then, an adhesive was 
prepared by adding Darocur 1173 (manufactured by Ciba 
Specialty Chemicals K.K.), Irgacure 369 (manufactured by 
Ciba Specialty Chemicals K.K.) and 2, 2- 
diethoxyacetophenone (manufactured by Wako Pure Chemical 
Industries, Ltd. ) as photoinitiators . Refer to Table 1 for 
the composition. 
(Preparation of pellicle) 

Onto an adhesion surface of a pellicle frame (149 mm 
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in length, 122 mm in breadth, 5.8 mm in height and 2 mm in 
width) made of an aluminum alloy, an adhesive discharged 
from an application needle having an outer diameter of 2 . 0 
mmcj) and an inner diameter of 1.0 mm(j) at a discharging rate 
of 16 sec/5 drops was applied at an application speed of 
20 mm/second. 

The pellicle film formed was adhered 60 seconds after 
the completion of the application. After that, the pellicle 
film was irradiated using a UV irradiation device 
(manufactured by TOSHIBA LIGHTING & TECHNOLOGY CORPORATION; 
M2000L/81N (80 W/cm) ; spectral range : 220 to 600 nm) for 
90 seconds, and thus , the adhesive was cured . Subsequently, 
the excessive film extending outside the pellicle frame was 
cut away with a cutter so that a pellicle was prepared. 
(Adhesive strength, appearance evaluation and light 
resistance of pellicle film) 

Evaluation ( outwardly- blowing evaluation) was 
conducted by using a needle 1.0 mm<j) in outer diameter and 
0.65 mm<|) in inner diameter and blowing an air having a 
pressure of 0.2 MPa, at a speed of about 2 mm/second, from 
a position 10 mm away from the front face of a thin film, 
at an angle of 65°, along the inside of the pellicle frame 
having the thin film adhered thereon. In the same manner, 
evaluation ( inwardly- blowing evaluation) was conducted by 
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blowing an air having a pressure of 0.2 MPa, at a speed of 
about 2 mm/second, from a position 10 mm away from the rear 
face of the thin film, at an angle of 45°, along the inside 
of the pellicle frame having the thin film adhered thereon. 
Moreover, the appearance was evaluated with a microscope 
under a fluorescent lamp. Furthermore, the light 
resistance was evaluated by irradiating an adhesion surface 
with ArF laser (wavelength : 193nm, 1 (mJ/cm 2 ) / pulse, 500Hz) 
in the amount of 3000 J. The results are summarized in Table 
1 . 
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The results in Table 1 show that the aforementioned 
adhesive can adhere a frame and a film strongly, rapidly 
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and with good appearance by irradiation of ultraviolet light 
after the application of the adhesive to the pellicle frame. 
The light resistance was also found to be excellent. 

In "Appearance evaluation" in Table 1, "no film cramp 
problem" refers to the case where a slight clamp that does 
not cause any problem in practical use is observed in 
appearance. The case where the evaluation "no film cramp 
problem is not found" is the case where no cramp was observed. 
"There was no irregularity in the film" indicates that there 
are no irregularities such as discoloration of the film and 
is the evaluation about whether the film itself was affected 
or not. These apply to Table 2 or later. 

Moreover, also in the following Examples and 
Comparative Examples, the formation of a pellicle film and 
evaluations of adhesive strength and appearance of the 
pellicle film were conducted in the same manner as Example 
1. Therefore, the details about these items are omitted in 
the following Examples and Comparative Examples . 

(Second Example) 
(Preparation of adhesive) 

In 1, 1-dif luoroethylene • t etraf luoroethylene 
propylene copolymer (manufactured by Asahi Glass Company) , 
butyl acetate and 1H, 1H, 5H-octaf luoropentyl acrylate 
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(R-5410 : manufactured by Daikin Fine Chemical Laboratory, 
trade name) were added and dissolved. Then, an adhesive was 
prepared by adding Darocur 1173 (manufactured by Ciba 
Specialty Chemicals K.K.), Irgacure 369 (manufactured by 
Ciba Specialty Chemicals K.K.) and 2, 2- 
diethoxyacetophenone (manufactured by Wako Pure Chemical 
Industries, Ltd.) as photoinitiators . Refer to Table 2 for 
the composition. 
(Preparation of pellicle) 

Onto an adhesion surface of a pellicle frame (149 mm 
in length, 122 mm in breadth, 5.8 mm in height and 2 mm in 
width) made of an aluminum alloy, an adhesive discharged 
from an application needle having an outer diameter of 2.0 
mrncj) and an inner diameter of 1 . 0 mmcf) at a discharging rate 
of 16 sec/5 drops was applied at an application speed of 
20 mm/second. 

The pellicle film formed was adhered 60 seconds after 
the completion of the application. After that, the pellicle 
film was irradiated using a UV irradiation device 
(manufactured by TOSHIBA LIGHTING & TECHNOLOGY CORPORATION; 
M2000L/81N (80 W/cm); spectral range : 220 to 600 nm) for 
90 seconds, and thus , the adhesive was cured . Subsequently, 
the excessive film extending outside the pellicle frame was 
cut away with a cutter so that a pellicle was prepared. 
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(Adhesive strength, appearance evaluation and light 
resistance of pellicle film) 

The results are summarized in Table 2. 
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The results in Table 2 show that the aforementioned 
adhesive can adhere a frame and a film strongly, rapidly 



and with good appearance by irradiation of ultraviolet light 
after the application of the adhesive to the pellicle frame. 

(Third Example) 
(Preparation of adhesive) 

2, 2, 3, 3, 4, 4, 5, 5-octaf luorohexane- 1 , 6- 
diacrylate (hereafter referred to as DR7412) was 
synthesized by esterifying 2, 2, 3, 3, 4, 4, 5, 5- 
octaf luorohexane-1 , 6-diol (A-7412; manufactured by Daikin 
Fine Chemical Laboratory; trade name). Thereafter, in 1, 

1- dif luoroethylene • tetraf luoroethylene • propylene 
copolymer (manufactured by Asahi Glass Company) , butyl 
acetate and the synthesized DR7412 were added and dissolved. 
Then, an adhesive was prepared by adding Darocur 1173 
(manufactured by Ciba Specialty Chemicals K.K.), Irgacure 
369 (manufactured by Ciba Specialty Chemicals K.K.) and 2, 

2 - diethoxyacetophenone (manufactured by Wako Pure Chemical 
Industries, Ltd. ) as pho t oinit iator s . Refer to Table 3 for 
the composition. 

(Preparation of pellicle) 

Onto an adhesion surface of a pellicle frame (149 mm 
in length, 122 mm in breadth, 5.8 mm in height and 2 mm in 
width) , an adhesive discharged from an application needle 
having an outer diameter of 2.0 mm(j> and an inner diameter 
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of 1 . 0 mm(|) at a discharging rate of 16 sec/5 drops was applied 
at an application speed of 20 mm/second. 

The pellicle film formed was adhered 60 seconds after 
the completion of the application. After that, the pellicle 
film was irradiated using a UV irradiation device 
(manufactured by TOSHIBA LIGHTING & TECHNOLOGY CORPORATION; 
M2000L/81N (80 W/cm); spectral range : 220 to 600 nm) for 
90 seconds, and thus , the adhesive was cured . Subsequently, 
the excessive film extending outside the pellicle frame was 
cut away with a cutter so that a pellicle was prepared. 
(Adhesive strength, appearance evaluation and light 
resistance of pellicle film) 

The results are summarized in Table 3. 
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The results in Table 3 show that the aforementioned 
adhesive can adhere a frame and a film strongly, rapidly 
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and with good appearance by irradiation of ultraviolet light 
after the application of the adhesive to the pellicle frame. 



(Comparative Example 1) 
(Preparation of adhesive) 

An adhesive was prepared by adding butyl acetate as 
a solvent to an ultraviolet-curing adhesive not being any 
fluorine-containing monomer, 3083 (manufactured by Three 

Q Bond, Co., Ltd.). Refer to Table 4 for the composition of 

O 

L= this adhesive. 

~ (Preparation of pellicle) 

5 

Onto an adhesion surface of a pellicle frame (149 mm 
fy in length, 122 mm in breadth, 5.8 mm in height and 2 mm in 

Si width) made of an aluminum alloy, an adhesive discharged 

O 

M= from an application needle having an outer diameter of 0.7 

mm<|) and an inner diameter of 0.3 mmfy at a discharging rate 
of 30 sec/5 drops was applied at an application speed of 
20 mm/second. 

The pellicle film formed was adhered 60 seconds after 
the completion of the application. After that, the pellicle 
film was irradiated using a UV irradiation device 
(manufactured by TOSHIBA LIGHTING & TECHNOLOGY CORPORATION; 
M2000L/81N (80 W/cm); spectral range : 220 to 600 nm) for 
70 seconds, and thus , the adhesive was cured . Subsequently, 
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the excessive film extending outside the pellicle frame was 
cut away with a cutter so that a pellicle was prepared. 
(Adhesive strength, appearance evaluation and light 
resistance of pellicle film) 

The results are summarized in Table 4. 

table 4 (Evaluatioi 



dlscoloratlor 



The results summarized in Table 4 show that in the case 
of the aforementioned adhesive, rapid adhesion with good 
appearance was achieved, but only insufficient adhesive 
strength was attained. Further, the results also show that 
there is a light resistance problem. 



(Comparative Example 2) 
(Adhesive ) 

A pellicle was prepared using Three Bond 3013C 
(manufactured by Three Bond, Co., Ltd.; trade name). 
(Preparation of pellicle) 

Onto an adhesion surface of a pellicle frame (149 mm 
in length, 122 mm in breadth, 5.8 mm in height and 2 mm in 
width) made of an aluminum alloy, an adhesive discharged 
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from an application needle having an outer diameter of 0 . 7 
mm<|) and an inner diameter of 0.3 mmiji at a discharging rate 
of 30 sec/5 drops was applied at an application speed of 
20 mm/second. 

The pellicle film formed was adhered 60 seconds after 
the completion of the application . After that, the pellicle 
film was irradiated using a UV irradiation device 
(manufactured by TOSHIBA LIGHTING & TECHNOLOGY CORPORATION ; 
M2000L/81N (80 W/cm); spectral range : 220 to 600 nm) for 
90 seconds, and was heated for 10 minutes using a hot air 
dryer at 120°C . Thus, the adhes ive was cured . Subsequently, 
the excessive film extending outside the pellicle frame was 
cut away with a cutter so that a pellicle was prepared. 
(Adhesive strength, appearance evaluation and light 
resistance of pellicle film) 

The results are summarized in Table 5. 



No. 


adhesive 
composition 
(wt%) 


adhesive strength 


appearance 
evaluation 


light 




Three Bond 
3013C 


outwardly- 
blowing 


inwardly- 


32 
1 Th 


100 

i liaht rftsiHt 


observed 


peeling was 
observed 


film was discolored 

resulting in color 
heterogeneity 


discoloration 





i adhesion surface with ArP laser (lmj, 500Hz> 

The results in Table 5 show that in the case of the 
aforementioned adhesive since there is a necessity of 
applying a high temperature for adhering the objects, the 
film was damaged. Further, only insufficient adhesive 
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strength was attained. Still further, the results also show 
that there is a light resistance problem. 

(Comparative Example 3) 
(Preparation of adhesive) 

CYTOP CTX type-A (manufactured by Asahi Glass Company; 
trade name) was dissolved in a solvent CTsolvl60 
( perf luorotrialkylamine (chemical formula : C n F 2n+1 ) 3 N) 
O (manufactured by Asahi Glass Company; trade name) and the 

Hi concentration was adjusted to 9% by weight. 

ffl 

**j (Preparation of pellicle) 

iff 

Onto an adhesion surface of a pellicle frame (149 mm 
ry in length, 122 mm in breadth, 5.8 mm in height and 2 mm in 

ru 

%j width) made of aluminum alloy, an adhesive discharged from 

a 

h± an application needle having an outer diameter of 2.0 mm(|> 

and an inner diameter of 1.0 mmty at a discharging rate of 
16 sec/5 drops was applied at an application speed of 20 
mm/ second . 

After the hot-air drying for 3 hours was conducted 
after the completion of the application, this aluminum frame 
was put on a 130°C hot plate with the adhesive application 
surface up, and 5 minutes after, the film formed was put 
on the adhesive application surface to be adhered. 
Subsequently, the excessive film extending outside the 
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pellicle frame was cut away with a cutter so that a pellicle 
was prepared. 

(Adhesive strength, appearance evaluation and light 
resistance of pellicle film) 

The results are summarized in Table 6. 

table 6 (Evaluation Results 6) 



appearance evaluation 



film was discolored 

near the frame, 
resulting In color 
heterogeneity 



Irregularity 



The results in Table 6 show that in the case of the 
aforementioned adhesive since there is a necessity of 
applying a high temperature for adhering the objects, the 
film was damaged. Further, much time and work were required 
for preparing a pellicle. 



The entire disclosure of Japanese Patent Application 
No . 2000-399185 filed on December 27, 2000 including 
specification, claims, drawings and abstract are 
incorporated herein by reference in its entirety. 

Although various exemplary embodiments have been shown 
and described, the invention is not limited to the embodiments 
shown. Therefore, the scope of the invention is intended to 
be limited solely by the scope of the claims that follow. 



32 



